We present the catalog of 477 spectra from the Serendipitous Extragalactic X-ray Source Identification (SEXSI) program, a survey designed to probe the dominant contributors to the 2-10 keV cosmic X-ray background. Our survey covers 1 deg 2 of sky to 2-10 keV fluxes of 1 ; 10 À14 ergs cm À2 s À1 , and 2 deg 2 for fluxes of 3 ; 10 À14 ergs cm À2 s À1 . Our spectra reach to R-band magnitudes of P24 and have produced identifications and redshifts for 438 hard X-ray sources. Typical completeness levels in the 27 Chandra fields studied are 40%-70%. The vast majority of the 2-10 keV selected sample are active galactic nuclei (AGNs) with redshifts between 0.1 and 3; our highest redshift source lies at z ¼ 4:33. We find that few sources at z < 1 have high X-ray luminosities, reflecting a dearth of highmass, high-accretion-rate sources at low redshift, a result consistent with other recent wide-area surveys. We find that half of our sources show significant obscuration, with N H > 10 22 cm À2 , independent of unobscured luminosity. We classify 168 sources as emission-line galaxies; all are X-ray-luminous (L X > 10 41 ergs s À1 ) objects with optical spectra lacking both high-ionization lines and evidence of a nonstellar continuum. The redshift distribution of these emission-line galaxies peaks at a significantly lower redshift than does that of the sources we spectroscopically identify as AGNs. We conclude that few of these sources, even at the low-luminosity end, can be powered by starburst activity. Stacking spectra for a subset of these sources in a similar redshift range, we detect [Ne v] k3426 emission, a clear signature of AGN activity, confirming that the majority of these objects are Seyfert 2 galaxies in which the high-ionization lines are diluted by stellar emission. We find a total of 33 objects lacking broad lines in their optical spectra that have quasar X-ray luminosities (L X > 10 44 ergs s À1 ), the largest sample of such objects identified to date. In addition, we explore 17 AGNs associated with galaxy clusters and find that the cluster-member AGN sample has a lower fraction of broad-line AGNs than does the background sample.
INTRODUCTION
A primary goal of extragalactic X-ray surveys is to determine the nature and evolution of accretion power in the universe. Accreting massive black holes are observed over more than 5 orders of magnitude in luminosity and exhibit a broad range of intrinsic X-ray absorption (from negligible levels to Compton-thick obscuration with N H k10 24 cm
À2
). In addition, cosmic X-ray sources undergo significant evolution between the current epoch and redshifts of z $ 3. Measuring this enormous phase space requires broadband X-ray surveys extending from essentially the whole sky (to constrain the bright end) to the deepest surveys carried out with the most sensitive telescopes available over sky regions comparable to the telescope field of view.
Enormous progress has been made at the faintest end over the last 5 years with megasecond surveys performed by Chandra and XMM (see review by Brandt & Hasinger 2005) . Together, these surveys have covered more than a thousand square arcminutes to depths of f 2 -10 keV P10
À15 ergs cm À2 s À1 . These projects have resolved a significant fraction of the diffuse extragalactic X-ray background (at least in the lower half of the accessible energy band; Worsley et al. 2005) . Spectroscopic optical follow-up has been successful in classifying and measuring redshifts for a large fraction (over half ) of the resolved sources.
Also very important in covering the interesting phase space are surveys with depths f 2 -10 keV P10
À14 ergs cm À2 s À1 . The slope of the extragalactic X-ray log N log S relation breaks at f 2 -10 keV ¼ (1 2) ; 10 À14 ergs cm À2 s À1 (Cowie et al. 2002; Harrison et al. 2003) , so that sources in this flux range dominate the integrated light from accretion. In this brightness range, source densities on the sky are a few hundred per square degree, requiring surveys covering on the order of a square degree or more to obtain statistically useful samples for the study of source properties and the evolution of the population.
A number of programs are surveying regions of this size and depth, accompanied by significant optical follow-up efforts. The CLASXS survey ) obtained data in a 0.4 deg 2 contiguous region in the Lockman Hole; optical spectroscopy has identified about half of the sample of 525 objects ). The ChaMP (Kim et al. 2004 ) survey utilizes extragalactic Chandra pointings largely from the guest observer (GO) program to identify sources that are not associated with the primary target. ChaMP, which ultimately aims to cover several square degrees over a range of depths, is also accompanied by an optical source identification effort (Green et al. 2004; Silverman et al. 2005) . The HELLAS2XMM survey (e.g., Baldi et al. 2002; Fiore et al. 2003; Perola et al. 2004 ) is taking a similar approach with fields from XMM-Newton.
The subject of this paper is the Serendipitous Extragalactic X-ray Source Identification (SEXSI ) program, a survey using Chandra GO and GTO fields specifically selected to obtain a significant sample of identified objects in the flux range from a few times 10 À13 to 10 À15 ergs cm À2 s À1 . To accomplish this, SEXSI covers more than 2 deg 2 of sky. Harrison et al. (2003, hereafter Paper I) describe the X-ray source sample, Eckart et al. (2005, hereafter Paper II) describe the optical imaging follow-up, and this paper presents results of the optical spectroscopy. We have 477 spectra, of which 438 are of sufficient quality to provide redshifts and optical classifications. The L X -z phase space covered by our survey is shown in Figure 1 .
In our sample of 438 spectroscopically identified sources (which have counterpart magnitudes R P 24), we confirm with high significance a number of results found in other surveys. We find that few AGNs at z < 1 have high rest-frame X-ray luminosities, reflecting a dearth of high-mass, high-accretion-rate sources at low redshift. In addition, our sample of broad-lined AGNs peaks at a significantly higher redshift (z > 1) than do sources identified as emission-line galaxies. We find that 50% of our sources show significant obscuration, with N H > 10 22 cm À2 , independent of intrinsic luminosity. We have identified nine narrow-lined AGNs at z > 2 having quasar luminosities (L X > 10 44 ergs s À1 ). This is consistent with predictions based on unified AGN models.
We investigate in some detail the nature of the large sample of 168 sources classified as emission-line galaxies. These X-rayluminous (10 41 -10 44 ergs s
À1
) galaxies have optical spectra lacking both high-ionization lines and evidence for a nonstellar continuum. We conclude that few of these galaxies, even at the low-luminosity end, can be powered by starburst activity. By stacking 21 spectra for sources in a similar redshift range in order to increase the signal-to-noise ratio (S/N), we detect [Ne v] k3426 emission, an unambiguous signature of AGN activity. This suggests that the majority of these sources are Seyfert 2 galaxies, where the high-ionization lines are diluted by stellar emission and reduced in intensity by nuclear extinction.
We organize the paper as follows: x 2 discusses the overall design of the spectroscopic follow-up program; x 3 describes the data collection and reduction; x 4 details how we determine redshifts and source classifications; x 5 presents the catalog; x 6 discusses the population statistics of the sample; x 7 provides details on the characteristics of each source class as well as the linefree spectra; x 8 discusses the sample completeness and selection effects; x 9 presents the global characteristics of the sample and provides a comparison to other surveys; x 10 explores the nature of emission-line galaxies; x 11 provides a discussion of spectroscopically identified AGNs associated with galaxy clusters; and x 12 provides a summary. We adopt the standard cosmology throughout: m ¼ 0:3, k ¼ 0:7, and H 0 ¼ 65 km s À1 Mpc À1 . Unless otherwise mentioned, error estimates and error bars refer to 1 errors calculated with Poissonian counting statistics.
SURVEY DESIGN
The SEXSI survey is designed to obtain optical identifications for a large sample of hard (2-10 keV ) X-ray sources detected in extragalactic Chandra fields in the flux range 10 À13 to 10 À15 ergs cm À2 s À1 . This range contains sources that are the dominant contributors to the 2-10 keV extragalactic background, filling the gap between wide-area, shallow surveys (e.g., HELLAS [La Franca et al. 2002] , ASCA Large Sky Survey [Akiyama et al. 2000] , ASCA Medium-Sensitivity Survey [Akiyama et al. 2003] ) and the deep, pencil-beam surveys (e.g., CDF-N [Alexander et al. 2003; Barger et al. 2003 ], CDF-S Szokoly et al. 2004]) .
Covering this phase space requires surveying 1-2 deg 2 with $50 ks exposures. SEXSI selected 27 archival, high Galactic latitude fields (jbj > 20 ) , covering a total survey area of more than 2 deg 2 at f 2 -10 keV ! 3 ; 10 À14 ergs cm À2 s À1 and more than 1 deg 2 for f 2 -10 keV ! 1 ; 10 À14 ergs cm À2 s À1 . To maximize sensitivity in the hard band, we selected archival observations taken with the Advanced Camera for Imaging Spectroscopy (ACIS I and S modes; Bautz et al. 1998) . The exposure times range from 18 to 186 ks, with three quarters of the fields having good-time integrations of between 40 and 100 ks.
Paper I provides details of the X-ray source extraction and analysis; we provide a brief summary here. In each field we initially used wavdetect to identify sources in soft (0.3-2.1 keV) and hard (2.1-7 keV) band images. In a subsequent step, we tested the significance of each source and eliminated sources with nominal chance occurrence probability P > 10
À6
, which led to an average expected rate of 1 false detections per field. We extracted photons from each source and used energy-weighted exposure maps to convert background-subtracted source counts to fluxes in the standard soft (0.5-2 keV) and hard (2-10 keV) bands, adopting a power-law spectral model with photon index À ¼ 1:5. In addition, we corrected the source fluxes for Galactic absorption. We eliminated all Chandra target objects from the sample, with the exception of possible galaxy cluster members, (Akiyama et al. 2003 ) and the Chandra Deep Fields (e.g., CDF-N [Alexander et al. 2003; Barger et al. 2003 ], CDF-S [ Rosati et al. which we include in the catalog but flag accordingly. The X-ray catalog contains 1034 hard-band-selected sources. An additional catalog of 879 sources that have soft-band detections but that lack hard-band detections is presented in the Appendix of Paper I.
The SEXSI optical follow-up program is designed to maximize the fraction of spectroscopically identified sources in the survey area. We primarily used the MDM 2.4 m and the Palomar 60 and 200 inch (1.5 and 5 m) telescopes for imaging, and the Keck telescopes for spectroscopy. We image each field in the R band to minimum limiting magnitudes R limit $ 23, a depth chosen to match the typical limit at which classifiable optical spectra can be obtained in 1 hr integrations with Keck. Since the majority of sources in our X-ray flux range have optical counterparts at this limit, this is a good trade-off between areal coverage and depth.
Paper II describes the optical imaging and counterpart identification in detail. We iteratively matched the optical images to the X-ray catalog, utilizing optical astrometry to correct the Chandra pointing error for each field (typically these corrections are P1 00 ). For the 262 sources with imaging depths 22 < R limit < 23, 160 (61%) have identified counterparts, while for the 434 sources with 23 < R limit < 24, 291 (67%) have identified counterparts, and for the 167 sources with R limit > 24, 124 (74%) have identified counterparts. Our total sample of 947 sources with unambiguous photometry (e.g., no contamination from nearby bright stars) identifies 603 counterparts (64%).
Optical spectra of X-ray counterparts were primarily obtained using multislit spectrographs at the W. M. Keck Observatory: the Low Resolution Imaging Spectrometer (LRIS; Oke et al. 1995) on Keck I and the Deep Extragalactic Imaging MultiObject Spectrograph (DEIMOS; Faber et al. 2003) on Keck II. Our basic slit mask design strategy was to place slits on all identified 2-10 keV SEXSI sources with counterpart magnitudes R P 23 (or, occasionally, from imaging in other bands when R-band images were not yet available). For the majority of the masks made for LRIS, these sources received the highest priority; we then filled any extra space on the mask with sources from our softband-only catalog, and then with fainter optical counterparts. The soft-band-only spectra are not included in this paper. For DEIMOS masks we followed basically the same procedure. However, DEIMOS's large field of view affords space to place ''blind'' slits at the X-ray positions of hard-band sources that lack optical identifications. Table 1 provides a summary of the SEXSI fields and our spectroscopic completeness for each. Note that the optical photometric identification completeness should be taken into account when gauging spectroscopic completeness; most sources for which we have found either very faint optical counterparts or only a limiting magnitude were not pursued spectroscopically.
OPTICAL SPECTROSCOPY: DATA COLLECTION AND REDUCTION
Although the majority of the SEXSI spectroscopy was obtained using LRIS on Keck I and DEIMOS on Keck II, a small fraction ($2%) of the spectra were collected with Doublespec (Oke & Gunn 1982) at the Palomar 200 inch telescope. Below we describe the data collection and reduction techniques for each of the three instruments. A small subset (19 sources) of the spectra were previously published in Stern et al. (2002a Stern et al. ( , 2002b Stern et al. ( , 2003 . Section 8 addresses the composition of the sample obtained from each instrument and possible sample biases that might occur as a consequence of the differing capabilities of the spectrographs; we show any such effects are small in our final sample.
LRIS Data
The 293 LRIS spectra included in our catalog were collected between 2000 September and 2002 June. LRIS has a 5A5 ; 8A0 field of view that we typically filled with 5-20 slitlets. Our aim was follow-up of R P 23 SEXSI sources. Exposures of 1-2 hr provided sufficient signal to determine redshifts and perform classifications for most such objects (see x 4). The SEXSI source density varies with Chandra exposure time and off-axis angle, leading to a large range in slitlets per mask. The masks were machined with 1B4 wide slitlets.
LRIS is a dual-beam spectrograph, with simultaneous blue (LRIS-B) and red (LRIS-R) arms. LRIS-R has a 2048 ; 2048 detector with 0B212 pixel . The new CCDs were selected to have high near-UVand blue quantum efficiency. Steidel et al. (2004) provides a more detailed description of the new LRIS-B.
We used the 300 lines mm À1 (k blaze ¼ 5000 8) grism for blue-side observations, providing a dispersion of 2.64 8 pixel À1 pre-upgrade and1.43 8 pixel À1 post-upgrade. For red-side observations we employed either the 150 lines mm À1 (k blaze ¼ 7500 8) grating, providing a dispersion of 4.8 8 pixel
À1
, or the 400 lines mm À1 (k blaze ¼ 8500) grating, providing 1.86 8 pixel
. In cases where only LRIS-R was available, we used the 150 lines mm À1 grating. The 400 lines mm À1 grating was only employed when we were using both arms of the spectrograph. We typically split the red and blue channels at 5600 8, although occasionally the 6800 8 dichroic was used. These spectrometer configurations provide wavelength coverage across most of the optical window. The wavelength window for each individual spectrum is included in the catalog (x 5), since coverage depends on the source position on the slit mask and the particular setup parameters.
The majority of the LRIS observations (227 sources) used both arms of the spectrograph with the 400 lines mm À1 grating, while 51 of the earliest LRIS spectra used only LRIS-R. A final 19 spectra used a dichroic, but have only blue-side (4 sources) or red-side (15 sources) coverage due to technical problems during the observations. Most of our LRIS masks were observed for a total integration time of 1-1.5 hr, usually consisting of three consecutive exposures. Between exposures we dithered $3 00 along the slit in order to facilitate removal of fringing at long wavelengths (k k 7200 8).
The LRIS data reductions were performed using IRAF 7 and followed standard slit-spectroscopy procedures. Some aspects of treating the slit mask data were facilitated by a homegrown software package, BOGUS, 8 created by D. Stern, A. J. Bunker, and S. A. Stanford. We calculated the pixel-to-wavelength transformation using Hg, Ne, Ar, and Kr arc lamps and employed telluric emission lines to adjust the wavelength zero point. The spectra on photometric nights were flux-calibrated using longslit observations of standard stars from Massey et al. (1990) taken with the same configuration as the multislit observations.
DEIMOS Data
Our 163 DEIMOS spectra were collected over three nights in 2003 August. 9 The DEIMOS field of view is 4 0 ; 16 0 , approximately 4 times that of LRIS, allowing more slitlets per mask. Observations used the 600 lines mm À1 grating blazed at 7500 8 with the GG455 order-blocking filter, eliminating flux below 4550 8. With this setup, the spectrograph afforded spectral coverage from roughly 4600 8 to 1 m, covering most of the optical window, although the blue-side sensitivity does not extend as far into the near-UV as does LRIS-B. The observations of each mask were broken into three exposures of 1200 s to allow rejection of cosmic rays; no dithering was performed between exposures to allow for easy adoption of the pipeline reduction software (see below).
Calibration data consisting of three internal quartz flats and an arc lamp spectrum (Xe, Hg, Ne, Cd, and Zn) were obtained for each mask during the afternoon. The DEIMOS flexure compensation system ensures that the calibration images match the science data to better than AE0.25 pixels.
The DEIMOS data reduction was performed using the automated pipeline developed by the DEEP2 Redshift Survey Team (J. Newman et al. 2006, in preparation) . Minor adjustments to the code were needed to process data from slit masks with too few slitlets or a slitlet that was too long for the original code. These changes were performed by both the authors and DEEP2 team members M. Cooper and J. Newman. The pipeline follows standard slit spectroscopy reduction procedures, performing all steps up to and including extraction and wavelength calibration.
Doublespec Data
While it is impractical to use the Palomar 200 inch telescope for spectroscopy of sources fainter than R ¼ 21, Doublespec was used in long slit mode for brighter sources that did not fit well onto Keck slit masks. Doublespec is a dual-beam spectrograph; we used the 600 lines mm À1 (k blaze ¼ 3780 8) grating for blue-side observations (1.07 8 pixel À1 ), the 158 lines mm À1 (k blaze ¼ 7560 8) grating for red-side observations (4.8 8 pixel
À1
), and the 5200 8 dichroic, which provided coverage of most of the optical window. Most of our Doublspec observations were performed for a total integration time of 30 minutes, usually consisting of three consecutive exposures. Between exposures we dithered along the slit in order to facilitate removal of fringing at long wavelengths. Our small number of Doublespec spectra (10) were reduced using standard IRAF slit-spectroscopy procedures.
REDSHIFT DETERMINATION AND SOURCE CLASSIFICATION
From the 477 spectra collected, we have obtained spectroscopic redshifts for 438 of the 1034 2-10 keV sources from Paper I. We do not include spectroscopic follow-up of any of the soft-only sources presented in the Appendix of Paper I, as the goal of our program has always been to focus our telescope and analysis time on the hard-band populations.
To obtain source redshifts, we measure the observed line centers and average the corresponding redshifts. When possible, we avoid using broad lines in determining source redshifts; in particular, we exclude lines such as C iv k1549 that are known to be systematically blueshifted from the object's systemic redshift (Vanden Berk et al. 2001) . When possible we measure the narrow oxygen lines, [O ii] k3727 or [O iii] k5007, although determining source redshifts to <1% is not essential for our scientific goals. When our emission or absorption line identification is tentative, we flag the source in the catalog. This occurs in $5% of the cases-typically faint sources that lack bright, high-ionization lines.
When a source has a reasonable signal yet lacks identifiable spectral features, we include it in the source catalog and document the wavelength range observed. These sources mainly show faint, power-law-like continua, although in a few cases the S/N is quite high. Sources so faint that the continuum is not clearly detected are excluded from the catalog.
In addition to determining redshifts, our spectroscopic data allow us to group the sources into broad classes based on their spectral features. This classification is independent of the sources' X-ray properties. The broad goal of this classification is to separate sources that appear to have normal galaxy spectra from those that exhibit features characteristic of an active nucleus: highionization lines that are either broad or narrow. In detail, our spectral classification is as follows.
Broad-lined AGNs (BLAGNs).-We classify sources as BLAGNs if they have broad (FWHM k 2000 km s À1 ) emission lines such as Ly, C iv k1549, C iii] k1909, Mg ii k2800, [ Ne v] kk3346, 3426, H, or H. These sources include type 1Seyferts and QSOs, which in the unified theory (Antonucci 1993) are objects viewed with the obscuring torus face-on and the central nuclear region unobscured. An example of a typical BLAGN optical spectrum is shown in Figure 2 . Narrow-lined AGNs (NLAGNs).-We classify sources as NLAGNs if they have high-ionization emission lines similar to those seen in BLAGNs, but with FWHM P 2000 km s À1 . Typical high-ionization lines indicating the presence of an AGN are C iv k1549, C iii] k1909, and [Ne v] k3426. Low-ionization lines such as Ly, Mg ii k2800, H, H, etc., will usually also be present given appropriate wavelength coverage, but are not alone sufficient to classify a source as a NLAGN. Figure 3 provides three examples. These sources are the obscured AGNs in the unified model (Antonucci 1993) , viewed edge-on with an obscured view of the nucleus. In earlier studies of the lower z universe, line ratios such as [O iii] k5007/H, [N ii] k6583/H, etc., have been used to differentiate spectra that show narrow lines due to ionization by hot stars from spectra that show narrow lines due to an active nucleus (e.g., Veilleux & Osterbrock 1987) . We do not measure such line ratios or apply them in our classification. Our sources span a large range in redshift and most are faint in the optical. Thus the emitted-frame spectral coverage varies greatly from source to source, and our spectral and spatial resolutions are too low to deblend and measure ratios accurately. There may be a handful of sources classified as ELGs (see below) that could be reclassified as AGN-dominated based solely on their line ratios in our data, but this number of sources is expected to be small (<10).
Emission-line galaxies (ELGs).-Extragalactic sources with narrow emission lines but with no obvious AGN features in their optical spectra (e.g., high-ionization and/or broad lines) are classified as ELGs. The emission lines in these spectra indicate that the ionization mechanism dominating the optical light we receive is from hot stars, not from a hard, power-law source. This classification does not rule out the presence of an underlying active nucleus; indeed, we believe the X-ray emission from the vast majority of this subsample does arise from AGN activity. Figure 4 shows two example ELG spectra. These objects typically exhibit narrow lines such as [O ii] k3727, H, and [O iii] kk4959, 5007, and often have narrow [ Ne iii] k3869 emission, Ca H and K kk3934, 3968 absorption, and the continuum break at 4000 8 (D4000). Narrow [Ne v] k3426 and other high-ionization lines are not detected in our ELG spectra; sources with such lines are classified as NLAGNs.
Absorption-line galaxies (ALGs).-We distinguish between galaxies showing emission lines (ELGs) and early-type galaxies (ALGs), where the latter have continua marked only by absorption features, notably the D4000 continuum break and the Ca H and K kk3934, 3968 absorption lines. Figure 5 shows an example spectrum.
Stars.-SEXSI fields are selected to be at high Galactic latitude to avoid contaminating our extragalactic sample with 2-10 keV emitting stars, but we do identify a small number of Galactic stars as optical counterparts (at z ¼ 0). Seven of the optically bright SEXSI sources are identified in the literature as stars ( Paper II); the other sources so identified are from our spectroscopy of fainter sources. Section 7.6 discusses the bright stars in more detail and assesses the possibility that the optically fainter objects are chance coincidences.
As mentioned above, these classifications depend only on the optical spectroscopic appearance, not on X-ray properties such as luminosity or intrinsic obscuring column density. With the exception of only a few sources, the identified extragalactic SEXSI sources have X-ray luminosities that suggest the presence of an accreting supermassive black hole. The emission-line galaxies, which are prevalent in our sample, do not show any optical indication of emission lines from atoms ionized by an X-ray source with copious hard X-ray emission. Instead, the ELG lines are typical of normal galaxies with lines from atoms excited by at best moderately energetic photons that can be produced thermally by the hottest stars. This apparent discrepancy in the optical and X-ray source properties is discussed further in x 10.
THE CATALOG
In Table 2 we present the catalog of 477 hard-band SEXSI sources with optical spectroscopic data. Complete X-ray data and optical photometry for these sources are presented in Papers I and II, respectively. The remaining $550 unidentified sources from the complete sample of 1034 hard-band SEXSI sources do not have optical spectroscopic data and are omitted from this catalog. The first six columns present the X-ray source data, while the following columns present optical counterpart information, with photometric data being followed by spectroscopic data. The final columns describe the X-ray luminosity and the column density, quantities determined by combining the X-ray data with the redshift.
Column (1) presents source names, designated by ''CXOSEXSI'' followed by standard truncated source coordinates. X-ray source positions, X and X , corrected for the mean X-ray-to-optical offsets to eliminate Chandra pointing errors, are shown in columns (2)-(3). Column (4) lists the off-axis angle (OAA, the angular distance in arcminutes of the source position from the telescope aim point). The 2-10 keV flux (in units of 10 À15 ergs cm À2 s À1 ), converted from counts assuming À ¼ 1:5 and corrected for Galactic absorption, is presented in column (5), while column (6) gives the source hardness ratio, HR ¼ (H À S )/(H þ S ), where H and S are photons cm À2 s À1 in the 2-10 and 0.5-2 keV bands, respectively. Here, as in Paper II, we quote hardness ratios derived from the net soft X-ray counts recorded at the hard-band source position when there was not a significant soft-band source detected (as distinct from Paper I, in which these cases were reported as HR ¼ 1). In addition, for a subset of these cases, when the soft-band counts recorded at the hard-band position were less than twice the soft-band background counts, the HR is considered a lower limit, flagged as such in the catalog, and set to HR ¼ (H À S limit )/(H þ S limit ), where S limit ¼ 2 ; soft-band background counts corrected by the exposure map.
The data describing the optical counterparts begin in column (7), with the photometric optical counterpart flag (optflag), a code essential for interpreting the optical photometric data (see Table 2 , note c). Note that in this spectroscopic catalog the majority of entries in this column are optflag = 1, indicating a solid optical identification, since a successful spectroscopic identification depends on having a counterpart bright enough that emission lines or absorption features are detectable. In a handful of cases the optical flag is a 2, indicating a limiting magnitude. These cases occur either when we placed a slitlet on an optical counterpart identified in a band other than R, or when a slitlet was placed ''blindly'' at the X-ray source position even though no optical counterpart was present to the depth of our imaging data. Notes.-Units of right ascension are hours, minutes, and seconds, and units of declination are degrees, arcminutes, and arcseconds. Table 2 is also available in machine-readable form in the electronic edition of the Astrophysical Journal Supplement. a X-ray positions are corrected for average X-ray-to-optical offset (to correct Chandra pointing errors); see Paper II. ( E) Member of (nontarget) nearby galaxy, NGC 5879. This galaxy happened to be in the Chandra pointing of SEXSI field QSO 1508. The three 2-10 keV sources spectroscopically confirmed to be associated with NGC 5879 are flagged. ( F) This object was identified using its 2D spectrum as it could not easily be extracted to form a 1D spectrum; the observable wavelength range is thus omitted. (G) In Paper II this source had optflag = 5 (>1 optical source in the search area). Our spectrum shows a BLAGN; thus we have changed the source to optflag = 1, a secure optical counterpart identification. ( H ) Confirmed target cluster member (spectroscopically confirmed within 1 Mpc of target cluster center). In Papers I and II sources were flagged as being potentially within 1 Mpc of the target cluster center as determined by their position in the image. These sources were all ignored for the log N log S calculation in Paper I. Now that redshift information is available, only sources at the target cluster z remain flagged. See x 11 for details on these sources. f Optical spectroscopic wavelength coverage in angstroms. g Cols. (16)- (18) present the logarithm of the best-fit N H value, as well as 1 low and 1 high values from the fit. When a N H measurement is zero, we report ''<'' in the table. h HR is lower limit. i Ák is in the observed frame; no z was measured, only continuum. j Source detected on an off-axis ACIS-S chip (2-3), and thus N H is calculated from HR, not spectral fit. See x 5. k N H is lower limit. l Bad XSPEC fit. N H is calculated from HR, not spectral fit.
Column (8) is the R-band magnitude of the optical counterpart; in the next column we show the limiting R magnitude for the image from which the optical counterpart, or a limit thereto, was derived. Next we present the logarithmic X-ray-to-optical flux ratio (col.
[10]), given by the relation log ( f X =f o ) ¼ log f 2 10 keV þ (R=2:5) þ 5:50; ð1Þ derived using the Kron-Cousins R-band filter transmission function (see Paper II and references therein). Note that special attention must be paid to the optical flag when interpreting the data of columns (8)- (10). For example, if the code is a 2 (optical counterpart not detected), then columns (8) and (10) describe limits on each quantity. The optical spectroscopic data begin with the redshift in column (11), followed by the classification in column (12) (see x 4 for details of the redshift and classification determinations). Column (13) provides notes on individual sources where necessary.
The rest-frame wavelength range in angstroms for each optical spectrum is recorded in column (14); when a source spectrum shows continuum only and no redshift has been determined, we present the observed-frame wavelength range. This column is essential for determining which spectral features are accessible for a given source. It is important to know, for example, whether the absence of high-ionization lines (typical of AGNs and necessary for an AGN classification) is a consequence of nondetection in the measured spectrum or is the result of inadequate spectral coverage. In most cases both the blue and red sides of the spectrographs were employed; if this is the case and there is a significant spectral coverage gap (>100 8) between the red and blue sides, a note is added in column (13).
Column (15) presents the log of the absorbed rest-frame 2-10 keV X-ray luminosity in ergs s À1 , calculated from the hardband flux (col. [5] ) and the redshift assuming an X-ray photon index of À ¼ 1:5.
The final three columns (cols.
[16]-[18]) present the log of the neutral hydrogen column density (N H ) in cm À2 and the associated 1 lower and upper limit to the value. These values are determined by X-ray spectral fitting of each source using XSPEC, 10 a spectral fitting program. Since many SEXSI sources have a low number of counts in the X-ray we did not allow a many-free-parameter fit; instead, we performed the fits assuming an intrinsic power-law spectrum with photon index À ¼ 1:9 typical of AGN continua. We fixed À and the Galactic N H at z ¼ 0 and allowed only the intrinsic column density at the source redshift to vary. The Galactic N H value used for each field is given in Paper I, Table 2. The photoelectric absorption was determined using Wisconsin cross sections (Morrison & McCammon 1983) . The fitting was performed using C-statistic minimization instead of 2 minimization since the observed data bins have few counts (Cash 1979 and the XSPEC Manual, Appendix B). The fits use data from 0.3 to 7.0 keV, to match the energy range we used to extract counts in Paper I. The X-ray spectral data analysis was aided greatly by acis_extract 11 Version 3.91 (Broos et al. 2002) , software written in IDL that assists in performing the many CIAO and XSPEC tasks involved in analyzing the spectra of large numbers of sources observed with ACIS. For the spectral analysis presented here we use CIAO Version 3.2 and CALDB Version 3.1.
Spectra were extracted for each source with a spectroscopic redshift (excluding stellar sources at z ¼ 0). We choose 1.4967 keV as the primary PSF energy at which the PSF fraction is to be computed, and a PSF fraction of 0.8. Individual auxiliary response files (ARFs) and redistribution matrix files (RMFs) were calculated for each source.
We extracted a background spectrum for each source from a local circular background region that includes at least 100 counts and an exposure ratio between background and source region of at least 4, taking care to mask out all X-ray sources (SEXSI sources, including soft-only sources, target point sources, and extended cluster emission). The background spectra were scaled based on the ratio of total exposure in the source extraction region to that of the background region.
For ACIS-I observations, all sources on all chips were fit; for ACIS-S observations, only sources on chips 6-8 were fit since PSF libraries do not exist for chips 2-3 given an ACIS-S pointing. Fourteen SEXSI sources fall in this category and are marked in catalog; the N H values reported for them are derived instead using hardness ratios: we determine what column density is necessary, given the source redshift, to produce the measured hardness ratio assuming an underlying intrinsic power-law spectrum with photon index À ¼ 1:9. We use WebPIMMS 12 for this calculation. Throughout the paper, the luminosities we refer to are the obscured (observed) luminosities presented in column (15), unless we specifically indicate that we are using intrinsic, unobscured luminosities, corrected for absorption by the obscuring column density at the source redshift. To calculate the unobscured luminosity we multiply L X in column (15) by an approximate correction factor calculated using WebPIMMS, assuming an intrinsic À ¼ 1:9, the best-fit N H value, and the source redshift.
We now discuss the 23 sources flagged with an ''A'': sources whose optical spectra are from potential counterparts that lie just outside the formal matching area. In the photometry catalog from Paper II, these sources were listed as having limiting R magnitudes (optflag = 2) since there were no optical counterparts in the search area. We include the spectroscopic information for these sources in the main catalog here (Table 2 ) and present the new photometric and astrometric information in Table 3 . This table lists the X-ray source position as well as the new R-magnitude and its error and the offset between the X-ray and optical position (in R.A.
. Column (9) gives the original X-ray search radius (which depends on Chandra OAA), and the final column presents log ( f X /f o ).
Of these 23 sources, five are BLAGNs, one is a NLAGN, 12 are ELGs, two are ALGs, and three are stars. Given the low surface density of AGNs on the sky, we assume that all of the six sources with spectra indicative of AGN activity are true counterparts. Comparing the BLAGNs and NLAGNs to the ELGs, we see that 6/212 ¼ 3% of the active galaxies are outside the search radius (as expected for radii defined as approximately 2 error radii), while 12/168 ¼ 7% of the ELGs are outside. The surface density of ELGs is also much higher than that of AGNs, and thus it is likely that some of the 12 ELGs are chance coincidences. The numbers for stars (3/19 ¼ 16%) and ALGs (2/8 ¼ 25%) are even higher; these objects are even more likely to be chance coincidences (see also x 7).
The number of false matches due to an optical source randomly overlapping the matching search area depends on the depth of both the X-ray and optical images as well as the size of the match area, which is determined by the X-ray source off-axis angle. In Paper II, x 3, we estimated the number of false matches considering the probability that an optical source would overlap the X-ray match area; now that we have our set of identifications, we can estimate the number of false matches on a source-by-source basis, taking into account the particular match areas and optical magnitudes of the identified sources in each class as well as the optical source density of that class.
The optical sources that dominate in our high Galactic latitude fields are normal galaxies, sources that would be classified spectroscopically as ELGs or ALGs. The false match rate will be lower than that estimated in Paper II for several reasons, the most important being that the R magnitudes of many of the spectroscopically identified sources are considerably brighter than the limiting magnitudes of the optical images. In addition, since Chandra is more sensitive closer to the aim point, the source density is highest for low-OAA sources with the smaller match areas, and spectroscopic observing efficiency favors these highspace-density sources. Taking into account each ELG and ALG match area and R magnitude, we calculate the false-match probability for each source. Considering the 176 ELGs and ALGs we estimate a total of P4 false ELG or ALG matches. The surface density of (optically identifiable) active galaxies is $100 times lower than the normal-galaxy surface density for R P 23 in optical surveys (e.g., Wolf et al. 2003 ); thus we estimate that there will be <1 false NLAGN or BLAGN match. These estimates support our assertion that all of the BLAGNs and NLAGNs from Table 3 are true counterparts. Figure 6 shows the redshift distribution for the 419 spectroscopically identified extragalactic sources (the 19 stars are excluded).
HARD X-RAY SOURCE POPULATION STATISTICS

Redshift Distribution
Panel a presents the entire distribution with the optical spectroscopic classifications indicated in different shades. Panels b-e present the same z-distribution with a different source class shaded in each panel to highlight their very different redshift distributions.
These plots show that the 2-10 keV sources are dominated by two classes: BLAGNs, which show the typical broad, highionization-line signature indicative of gas near a source emitting copious hard X-rays, and ELGs, a class of sources that show only emission lines typical of normal galaxies.
The BLAGN population (Fig. 6b , black histogram) exhibits a broad redshift distribution; it includes 50% of the identified sources and has a mean redshift hzi BLAGN ¼ 1:46 AE 0:75, with objects ranging from z ¼ 0:06 to our highest redshift source at z ¼ 4:33. Figure 6c shows the emission-line galaxies, which comprise 40% of the identified sources. This redshift distribution is distinct from that of the BLAGNs, with a much lower average redshift as well as a much tighter distribution about the average: hzi ELG ¼ 0:75 AE 0:36. Note that there are no ELGs found above z ¼ 1:56, and only three are above z ¼ 1:4 (two of which are flagged as tentative identifications). There are two essential facts to keep in mind when discussing the ELG redshift distribution. First, although the optical spectra of these sources are identified as a result of emission from the host galaxy, the 2-10 keV X-ray luminosities are, with the exception of 11 sources, above 10 42 ergs s À1 , which is too high to be produced purely from stars and stellar remnants in a star-forming galaxy (see x 10.1). Second, the decline in sources above z $ 0:8 does not necessarily represent the underlying distribution of hard X-ray emitting ELGs in the universe, but is more likely a result of observational biases. There are several strong selection effects that dominate at higher redshift, most importantly the fact that as a typical galaxy is seen at greater Note.-Units of right ascension are hours, minutes, and seconds, and units of declination are degrees, arcminutes, and arcseconds. a X-ray positions are corrected for average X-ray-to-optical offset (to correct Chandra astrometry). b The search radius, in arcseconds, used for X-ray-to-optical source matching ( Paper II ). This radius may be compared with the value in col. (8), the offset from the X-ray source to the optical source in the spectroscopy catalog ( Table 2) . distances, it gets too faint for us to identify optically (see x 8); the redshift desert-the absence of strong emission lines within the typical wavelength regime covered-also militates against finding ELGs above z % 1:4. Figure 7 presents a scatter plot of R magnitude versus redshift, showing the rapid rise in ELG (triangles) R magnitude as z increases as compared to, for example, the broad spread in R over a large z-range exhibited by the BLAGNs (crosses). Figure 6d displays the redshift range for the 32 NLAGNs, sources that show narrow high-ionization lines indicative of an obscured active nucleus. These sources comprise only $8% of the total identified sources. The redshift distribution is broad, with hzi NLAGN ¼ 1:41 AE 1:01, similar to the BLAGN distribution.
The final category of sources is the absorption-line galaxies (ALGs) that make up only a very small fraction of our sample. These, like the ELGs, are found primarily at z < 1 (hzi ALG ¼ 0:64 AE 0:23), with none at z > 1:2. Selection effects similar to those that affect the identification of ELGs also constrain this distribution.
X-Ray Flux and X-Ray-to-Optical
Flux Ratio Distributions Figure 8 shows the 2-10 keV flux distribution for spectroscopically identified extragalactic sources with R < 22 (top panel ) and R > 22 (bottom panel ); source classes are indicated by shading. Not surprisingly, the distribution of optically fainter sources has a lower average f 2-10 keV than does the distribution of R < 22 sources. This effect has been seen previously in many of the Chandra and XMM-Newton surveys (e.g., Hornschemeier et al. 2001) . At all but the faintest fluxes the optically brighter distribution is dominated by BLAGNs (black histograms), while the optically fainter distribution is dominated by ELGs (dark gray histograms). The relationship between R-magnitude distribution, redshift, and source class will be explored in detail in x 10.2.
A related distribution is the log ( f X /f o ) distribution for identified extragalactic SEXSI sources presented in Figure 9 . Again, source classes are indicated by shading. The large majority of SEXSI sources are found with À1 < log ( f X /f o ) < 1, typical values for AGNs. The higher values of log ( f X /f o ) generally indicate more obscuration; the 2-10 keV light is relatively unaffected by the obscuring material, while the AGN optical light is absorbed. The highest log ( f X /f o ) sources in the identified sample are dominated by ELG.
X-Ray Luminosity Distribution
The majority of the spectroscopically identified SEXSI sources have 2-10 keV luminosities between 10 43 and 10 45 ergs s À1 ; all but 12 sources (11 ELGs, 1 NLAGN) have L X > 10 42 ergs s À1 . Figure 10 shows the (a) 2-10 keVand (b) 0.5-2 keV luminosity distributions. Since SEXSI is a purely hard-band-selected sample, the top panel includes all identified sources, while the bottom panel displays the subset of these sources having significant softband Chandra detections as well as a dashed histogram showing upper limits to sources undetected below 2 keV. In addition, Figure 11 shows a scatter plot of HR versus 2-10 keV luminosity. The BLAGNs tend to be softer sources-they mainly fall below HR $ 0:2 in Figure 11 -and thus most have significant soft detections and are included in black in both panels of Figure 10 . The BLAGNs dominate the higher luminosity end of the 2-10 keV distribution, while they comprise almost the entirety of the high-luminosity end of the 0.5-2 keV distribution. The other contribution to the high-luminosity hard-band sources is from the NLAGNs. These tend to be harder (probably obscured) sources; thus, their corresponding 0.5-2 keV luminosities are lower (four have no soft-band detections).
The ELGs dominate the 2-10 keV luminosity distribution below $10 43.5 ergs s
À1
, where the BLAGN distribution falls away and the ELG numbers rise. The ELGs have a broad range of HRs ; thus, there are many ELGs (26) without significant soft detections. The limits to these detections are shown in the dashed histogram.
Although they are few in number, the ALGs we do detect all have 2-10 keV luminosities between 10 42.5 and 10 44 ergs s À1 , indicating that all likely host hidden AGNs. A subset of our ELGs plus all of our ALGs represent the population of sources dubbed ''X-ray-bright, optically normal galaxies'' (XBONGs; see Comastri et al. 2002 and references therein) , sources that show X-ray luminosities indicative of AGN activity but that lack optical spectroscopic indication of the underlying AGN. . The dashed line shows our adopted break, at log N H ¼ 22, between obscured sources and unobscured sources. Note that while about half of the SEXSI sources have N H > 10 22 cm
À2
, it is the BLAGNs that dominate the unobscured distribution. The majority of the ELGs are obscured, as are the NLAGNs to an even greater extent.
small number (see x 7.4). The BLAGNs (top panel ) are distributed broadly in N H , with many more unobscured (N H < 10 22 cm À2 ) sources than for either the ELG or NLAGN populations. A total of 60 (29%) of the BLAGNs have N H > 10 22 cm À2 , while 149 (71%) have N H < 10 22 cm À2 . Note that inclusion in our sample requires a significant hard-band X-ray detection; we expect that many of the 879 soft-only sources presented in Table 6 of Paper I will be unobscured BLAGNs, and thus the population statistics and N H distributions will be very different for a sample selected in the full band (0.5-8 keV). The middle panel of Figure 12 presents the ELGs. The majority of these sources have N H > 10 22 cm À2 ; only 27% (43 sources) have N H < 10 22 cm À2 . The NLAGN sources appear even more obscured than the ELGs. Of the 32 NLAGNs only six (19%) have N H < 10 22 cm À2 , with more than half the sample having N H > 10 23 cm À2 .
SOURCE CLASSES
Broad-lined AGNs
The BLAGN are the most common source type in our spectroscopically identified sample, comprising over half of all sources; they are by far the dominant source type above z k1:4. At the highest luminosities, these are (type 1) quasars; the lower luminosity sources are Seyfert 1 galaxies. They are also the easiest type of source to identify over a broad redshift range; their optical counterparts tend to be bright and they have easily detectable broad emission lines. Table 4 gives a list of commonly detected lines and the percentage of time each is detected. Figure 13 shows the hardness ratio distribution split by R-band magnitude, with the top panel including sources with R < 22 and the bottom panel showing the optically fainter sources. At R < 22 the BLAGNs, shown in black, dominate the distribution, with a sharp peak at HR $ À0:5. In Paper II we speculated that this HR peak near À0.5 was due to unobscured Seyferts and quasars, since that HR corresponds to a power-law photon index (À) between 1.8 and 1.9, a typical value for unobscured broad-line AGNs; the spectroscopy presented here confirms that conjecture. Figure 12 shows the N H distribution of the BLAGNs in the top panel. In the unified AGN model, the existence of broad lines indicates a relatively unobstructed view to the central regions of the nucleus with low obscuring column densities (N H < 10 22 cm
À2
). While our BLAGNs do have the lowest mean HR among our four source classes, we still find that 29% AE 4% have N H > 10 22 cm À2 , indicating significant X-ray absorption. However, a significant fraction of these sources are at a high enough redshift that their N H values are less-well constrained due to the absorption edges shifting out of the Chandra bandpass (see Fig. 14 , bottom right, and x 8). To quantify this effect, we consider the 114 BLAGNs at z < 1:5; only 12% of this subset have N H < 10 22 cm À2 , compared to 29% for BLAGNs at all redshifts. For the 62 BLAGNs with z < 1, the fraction is even lower (9%). This systematic trend also likely explains the tendency for many of the most Note.
-Columns indicate the number of sources with spectral coverage of the given spectral feature, the number of sources with detections, and the percentage of sources with detections. luminous BLAGNs in Figure 12 to be the most obscured. SEXSI, as with any flux-limited survey, has a redshift-luminosity relation ( Fig. 1) : our most distant sources are the most luminous sources, and this systematic effect makes them also appear most obscured.
Furthermore, the column density measurements can be affected by changes in the Galactic N H (which is fixed during the spectral fitting): small underestimates in the true Galactic N H can give rise to overestimates of the intrinsic column density. We note that, for consistency with all previous work, we have used for Galactic absorption column density the N H i derived from 21 cm observations (Dickey & Lockman 1990) . This common practice is incorrect, however; the X-ray absorption column density is 2-3 times the N H i value, since it is the heavy elements, rather than hydrogen, that absorb X-rays, and they are present in the molecular and ionized phases of the ISM as well as in the atomic phase (e.g., Iyengar et al. 1975) . Doubling or tripling the Galactic N H value Fig. 14. -HR vs. R magnitude for five redshift ranges. Broad-lined sources ( BLAGNs) are shown with filled circles, while non-BL sources ( NLAGNs, ELGs, ALGs) are open. Arrows indicate limits to the HR (upward-pointing arrows) and R magnitude (right-pointing arrows). The abrupt drop in the number of non-BL sources in the highest z panels (z > 1:5) is apparent, and caused both by [O ii] k3727 shifting out of the optical band, and by the inability to spectroscopically identify faint sources. The bottom right panel shows HR vs. z for three typical values of intrinsic obscuring column density given a source power-law index À ¼ 1:9, for reference. The column densities indicated on the plot are in units of cm can reduce the inferred intrinsic column density by a large factor, particularly for high-redshift sources, and particularly for sources from fields with relatively large Galactic column densities. Indeed, we find the fraction of high-N H BLAGNs monotonically increases as the Galactic column density increases, from 25% for the 10 fields with N H < 2 ; 10 20 cm À2 , to 28% for the 11 fields with 2 cm À2 < N H < 7 ; 10 20 cm À2 , to 32% for the four fields with N H $ 9 ; 10 20 cm À2 , to 70% for the two fields with N H $ 20 ; 10 20 cm À2 . Any use of the N H distribution in this, and all other, survey paper(s) for quantitative purposes must take the uncertainty in Galactic column density and the insensitivity of measurements for high-redshift sources into account.
The Doppler-broadened emission lines exhibit a distribution of widths; for the purposes of consistency, SEXSI puts a strict cutoff between narrow-and broad-lined sources at 2000 km s
À1
, following Veilleux & Osterbrock (1987) . Some sources have a line or lines that are just above this width cut and thus are classified as BLAGNs, although their other properties may be more similar to a typical NLAGN. Our BLAGN classification includes sources with broad-absorption lines blueshifted with respect to the object redshift (BALQSO) or broad-absorption at the source redshift. Of the nine sources with N H > 10 23 cm
À2
, four of the sources are noted as possible BALQSOs, a type of quasar associated with high N H values (e.g., Gallagher et al. 2002) .
Narrow-lined AGNs
The NLAGNs, comprising 8% of our sample, tend to be both the most obscured objects and highly luminous. Of our 32 NLAGNs, five had no optical counterpart in our imaging; four of these were blind pointings at the X-ray positions in fields with R limit ¼ 23 24, while the fifth was from our shallowest field with R limit ¼ 21:1. The 27 NLAGNs with optical counterpart photometry have hRi ¼ 22:0 AE 1:6, while the BLAGNs have hRi ¼ 20:9.
As mentioned in x 4, the redshift distribution of the NLAGNs is broad, extending over the redshift range z ¼ 0 4. The NLAGNs are the only narrow-lined sources in the sample with z > 1:5. This fact is largely a consequence of a two-part selection effect: (1) bright, high-ionization UV emission lines are availably only for objects at higher z, while we reach the redshift desert for typical galaxy emission lines found in ELGs at z > 1:5, and (2) for redshifts sufficiently high that Ly moves into the optical window, normal galaxies would be too faint both optically and at X-ray energies in our moderate-depth, wide-area survey. In addition, the higher mean luminosity of the NLAGNs makes them visible to higher redshift.
For the NLAGNs, we find an average (obscured) luminosity near 10 44 ergs s À1 : hlog L 2 -10 keV i ¼ 43:8 AE 0:6. Fifteen sources have obscured quasar luminosities, with log L 2 -10 keV > 10 44 ergs s À1 , and of these, 73% are found at z > 1:5. Twelve out of these 15 galaxies have R > 23, while two have limiting R magnitudes of 21.1 and 22.9, and one has R ¼ 21:7. Of the sources with lower luminosities, two have luminosities near 10 42 ergs s À1 . The other 15 have 43:0 < log L 2 -10 keV < 44:0. The nonquasar luminosity (L X < 10 44 ergs s À1 ) sources are all found at redshifts below z ¼ 1:5, with 0:3 < z < 1:3. The luminosities presented in the catalog and referred to in this paragraph are all obscured 2-10 keV rest-frame luminosities, uncorrected for the intrinsic obscuring column. Since the majority of the NLAGNs are obscured, their intrinsic luminosities are larger. At z ¼ 0 and N H < 10 23 cm À2 , unobscured luminosity will be increased by a factor of P2, while at N H ¼ 10 24 cm À2 the unobscured X-ray luminosity increases by a factor of $10. At higher redshifts this increase is not as large since the lower energy X-rays that are most subject to absorption shift out of the observed frame; at z ¼ 1 (z ¼ 2) the N H < 10 23 cm À2 unobscured luminosity is increased by a factor of $1.2 ($1.04) and the N H ¼ 10 24 cm À2 unobscured luminosity increases by $2.6 ($1.36). Using unobscured luminosities, 17 (53%) of NLAGNs have quasar luminosities.
Emission-Line Galaxies
One of the surprising discoveries made by the various Chandra and XMM-Newton surveys conducted to date is the large population of X-ray sources that lack AGN signatures in their optical spectra and yet have X-ray luminosities too high to be powered by stellar emission alone. In x 10 we discuss the nature of these sources; here we explore the properties of the ELGs found in our sample. Table 4 shows the typical emission lines detected in our ELG spectra (e.g.,
. In addition, it shows that 45% of the 148 ELGs with the requisite wavelength coverage show Ca H and K kk3934, 3968 absorption and 42% of the 146 ELGs with requisite wavelength coverage show the D4000 break.
Of the 168 ELGs, we find an average (obscured) luminosity nearly an order of magnitude lower than for the NLAGNs: h log L 2 10 keV i ¼ 43:14 AE 0:05 (this rises to log L X ¼ 43:25 AE 0:04 if we exclude the 11 sources with L X < 10 42 ergs s À1 that, in principle, could be starburst galaxies; but see x 10). Thirteen sources (8%) have (obscured) quasar luminosities, >10 44 ergs s
À1
. The majority of the ELGs tend to be obscured, and thus their intrinsic luminosities are larger; considering unobscured luminosities, 16 (9%) ELGs have quasar luminosities.
Twelve identified extragalactic SEXSI sources have L 2 -10 keV < 10 42 ergs s À1 ; 11 of the 12 are classified as ELGs with 0:09 < z < 0:34. In x 10.1 we discuss these sources and the possibility that their X-ray emission is starburst-dominated instead of AGN-dominated.
Absorption-Line Galaxies
Absorption-line galaxies are not found in great numbers in our survey. Although nearly half of our ELG spectra show absorption features, such as Ca H and K absorption and/or the D4000 break, those sources also have emission lines, most frequently [O ii] k3727. With 98% of our spectroscopy from the Keck 10 m telescopes, our ability to detect faint lines is greater than in surveys that use smaller telescopes and thus our identification statistics may be skewed toward ELGs. In addition, some surveys (e.g., ChaMP; Silverman et al. 2005 ) classify sources as ALGs even if emission lines are detected.
Of the 438 sources with redshift and classification information, only 8 (<2%) are identified as ALGs. Of these eight, two are flagged as having only a tentative line identification, meaning their redshift and class identification is likely but not secure. In addition, two other ALGs are flagged as falling just outside the X-ray-to-optical counterpart search area (see Table 3 ). The distances of these two objects from the edges of their respective search areas are $1 00 , among the larger offsets found in Table 3 . One more source identified in the catalog is flagged as an ALG that is identified using the spectrum of one of two optical sources within the X-ray-to-optical search area; we would need additional data (e.g., a spectrum of the other source or an on-axis Chandra observation) to determine the true counterpart identification.
Setting aside these special cases, we find that there are only three sources with a secure identification as an ALG-less than 1% of the identified sources. This fraction is lower than in some other surveys, as discussed further in x 9.1.
Line-free Spectra
Of the 477 spectra we collected, 39 exhibit roughly powerlaw continuum emission with no detectable line emission. Here we explore the possibility that the sources are BL Lac objectsAGNs that have X-ray and radio emission but show no emission lines in their optical spectra-and the alternative notion that they are the higher redshift end of the ELG distribution.
BL Lac Contribution
Prominent among the serendipitous sources found in the first wide-area X-ray imaging survey-the Einstein Extended MediumSensitivity Survey (EMSS; Gioia et al. 1990; Stocke et al. 1991 ) -were BL Lac objects, which comprised $6% of the point sources detected. Subsequent radio and X-ray surveys for BL Lac objects have left the population statistics of this relatively rare AGN class somewhat uncertain owing to the non-Euclidean log N log S relation for X-ray-selected objects and the debate over the relative proportions of the X-ray-bright and radio-bright segments of the population. The two recent X-ray surveys using, respectively, the whole ROSAT All-Sky Survey (RASS) and the Greenbank radio catalog (Laurent-Muehleisen et al. 1999) , and the ROSAT/ VLA North Ecliptic Pole survey (Henry et al. 2001 ) define the log N log S relation for X-ray-selected objects down to a flux of (1 3) ; 10 À13 ergs cm À2 s À1 in the 0.5-2 keV band. Thus, reaching the SEXSI flux limit of 10 À15 ergs cm À2 s À1 requires an extrapolation of nearly 2 orders of magnitude and a shift from soft X-rays to hard X-rays. Our detection of BL Lac objects, or a lack thereof, could be constraining.
Adopting the mean power-law slope of À ¼ 2:2 derived from a large collection of RASS-detected BL Lac objects by Brinkmann et al. (1997) and assuming only Galactic absorption, the 2-10 keV flux should be 95% of the 0.5-2 keV band flux. Using the SEXSI coverage of 1 deg 2 at 10 À14 ergs cm À2 s À1 and 0.1 deg 2 at 2:5 ; 10 À15 ergs cm À2 s À1 ( Fig. 1 in Paper I) with this flux correction factor, and extrapolating the log N log S for X-ray-detected BL Lac objects from Figure 5 of Henry et al. (2001) ( $ 0:7), we expect between 0.5 and 1 BL Lac objects to appear in SEXSI. Increasing the log N log S slope by 0.1 (well within the uncertainties) more than doubles this number. Furthermore, if we use the radio number counts for BL Lac objects at 1.0 mJy from Figure 5 of Giommi et al. (1999) , we would also expect roughly one source in our survey area (although, again, the extrapolation required is nearly 2 orders of magnitude in radio flux density). Note that while the extreme, high-energypeaked BL Lac objects discussed in Giommi et al. (1999) make up only $2% of this expected radio population, the fact that our survey goes nearly 3 orders of magnitude deeper in X-ray flux means that essentially all of the radio-selected objects should be detected.
Using large-area, public radio surveys, we checked for radio emission from our 39 sources that exhibit line-free spectra. FIRST (15) and NVSS (24) radio images were examined for each of these sources; no sources were detected in the FIRST images to a 3 limit of 0.75 mJy. Of the NVSS images, 19 had upper limits of $1.4 mJy, while three were in a single noisy field with upper limits closer to 5 mJy. One source (J125306.0À091316) is within the contours of an extended NVSS source, but the low resolution of that survey ($50 00 ) makes it difficult to establish an association. The final source, J022215.0+422341, has a 2.8 mJy NVSS source within 10 00 (1.5 ) and may represent the expected $1 radio-loud BL Lac source in our survey area. This general lack of radio counterparts leads us to conclude that most of these 39 line-free SEXSI sources are not BL Lac objects.
ELGs in the Redshift Desert?
Since it is highly likely that the majority of these line-free objects are not BL Lac objects, what are they? In Figure 15 we examine the notion that these objects are predominantly ELGs in which the [O ii] k3727 line has slipped beyond the wavelength coverage of our spectra. We estimate a redshift for each continuumonly source by assuming that [O ii] k3727 falls just longward of the optical spectral range for each source. Six of the objects have spectra with limited wavelength coverage and could fall within the redshift distribution of the other ELGs at z < 1:5; the remaining 34 objects would have to be at higher redshifts (see Fig. 15 , bottom left).
As would be expected if their mean redshift is higher, their magnitude distribution is shifted toward fainter values: 85% are fainter than R ¼ 22, while only 57% of the ELGs are this faint (comparing only sources with R limit > 22). The median R magnitude for the ELGs is 22.2, while for the continuum-only sources, R median > 23; the measurement is limited by our imaging depths. The f X distributions of the two samples are statistically indistinguishable, while the HR distribution of the lineless objects is slightly softer, consistent with the fact that we can more easily detect unobscured objects at higher redshift. The values of L X derived using the estimated redshifts are consistent with the rest of the ELG distribution, although, again, since the sources are by definition at higher redshift but have similar 2-10 keV fluxes, the median value of L X is higher (see Fig. 15 , bottom panels). We determine that these continuum-only sources are consistent with being the high-redshift end of the ELG population. Treister et al. (2004) combine X-ray luminosity functions with spectral energy distributions of AGNs to model the X-ray and optical distributions of X-ray sources from the GOODS survey and find that the predicted distribution for R < 24 sources is consistent with the GOODS spectroscopically identified redshift distribution. The sources that remain spectroscopically unidentified are predicted to be either optically faint, obscured sources nearby or in the redshift desert, consistent with our notion that the SEXSI line-free sources are part of the redshift-desert ELG population.
The population statistics of the SEXSI sample change if we include these 39 line-free spectra with the ELG sample: 44:8% AE 3:1% BLAGNs, 42:7% AE 3:0% ELGs, 6:9% AE 1:2% NLAGNs, and 1:7% AE 0:6% ALGs. Adopting this assumption, the BLAGN and ELG fractions are the same within 1 , at $43%-44% each.
Stars
Of the 969 X-ray sources covered by our optical images, seven are associated with bright (8:5 < R < 14) stars, all of which were previously detected by ROSAT (although several are apparently identified here for the first time); these seven sources are labeled as ''star'' in Table 2 . All have colors of spectral types G-M and hardness ratios at the softest end of the distribution (À0:73 < HR < À0:95); six out of seven have hard-band X-ray-to-optical flux ratios in the range 10 À2.5 to 10
À4
, typical of the upper end of the stellar L X /L o distribution (see Pizzolato et al. 2003; Feigelson et al. 2004 ). The seventh source has log ( f X /f o ) $ À1:8, which is extraordinarily high; however, since it is one of the five brightest sources in our entire survey, the identification with a 12th magnitude star is likely correct. The very small fraction of stars (<1%) we detect is simply a consequence of our hard-band selection criterion.
Of the 468 spectra we obtained for the fainter optical counterparts, an additional 11 objects have stellar spectra at zero redshift.
One of these is a 20th magnitude object with strong H and He emission lines superposed on TiO bands, characteristic of a cataclysmic variable. The spectrum for this source is shown in Figure 16 . The observed velocity is À274 km s
À1
, marking it as a candidate for a rare halo cataclysmic variable, although the high velocity may simply mean the system was at an extremum in orbital phase at the time of our observation. The remaining stellar objects are likely to all be chance coincidences. Five are fainter than 20th magnitude, have hardness ratios HR > À0:5, and have log ( f X /f o ) > À0:3, e.g., values quite atypical of stellar X-ray sources. In order to eliminate the possibility that a giant hard X-ray flare was responsible for the detected source, we examined the light curves for all five sources and found no evidence of dramatic variability. We calculated the probability of chance coincidence for each source using stellar and X-ray number counts and error radii for each field, and found that all had probabilities k10%; in a survey with 27 fields, all are comfortably consistent with being chance alignments of a foreground star with a faint background source that is the true origin of the X-ray emission.
The remaining five stellar spectra are for counterparts with magnitudes 16:7 < R < 18. CXOSEXSI J152151.6+074651, the softest of the five stars, showed evidence of variability, with a rapidly declining count rate in the first 5% of the observation. Two of the others lie outside the formal error circles (see Table 3 ), making it likely they are chance coincidences. The remaining two sources have extreme log ( f X /f o ) values (>À1, using a hard-band f X ) and HR > À0:3; it is unlikely that these stars are the true counterparts.
SELECTION EFFECTS AND SAMPLE COMPLETION
Like all surveys with Chandra, the steep roll-off in effective area above $5 keV limits the range of column densities that can be probed by SEXSI. Our sample includes only sources detected in the 2-7 keV band, limiting our ability to identify sources with log N H k 23:4 at z P 1. In addition, we become less able to constrain N H for high-redshift sources, where the absorption cutoff for typical columns shifts out of the soft band (to E P 0:3 keV). For a z ¼ 2 source this happens for columns N H P 10 22 cm
À2
. This effect can be seen in Figure 14 , which shows the hardness ratio Fig. 15 .-ELG population compared to sources that have spectra with a continuum lacking detected emission or absorption features. The top panels show the 2-10 keV flux, HR, R-magnitude, and log ( f X /f o ) distributions of the ELGs ( filled black histograms) and the continuum-only sources (dashed histograms). The hatched regions show the continuum-only sources that have R ¼ R limit . The bottom two panels show the spectroscopic redshift distribution and corresponding L X distribution for the ELGs ( filled black histograms). These distributions are compared to distributions of the continuum-only sources whose assigned ''redshift limits'' were calculated assuming that [O ii] k3727 falls just longward of the optical spectral range for each source. À1 . This source has f 2 -10 keV ¼ 3:25 ; 10 À14 ergs cm À2 s À1 , HR ¼ À0:18, and R ¼ 20:1. The measured velocity indicates either that the star is at an extremum in its orbit or that it is a rare halo cataclysmic variable. distribution in different redshift bins. In the highest bin (z > 2), the hardness ratios tend toward À0.5. Figure 17 shows N H versus z and illustrates the inability to constrain well the N H measurement of high-z, low-column density sources.
Compared to some ''hard-selected'' surveys, we are somewhat biased against steep-spectrum X-ray sources. We have focused our follow-up effort on sources with independent hardband detections. By comparison, some surveys compile source lists by searching full-band images and then count a source as a hard detection if it has positive counts in the hard-band image (e.g., Stern et al. 2002b; Yang et al. 2004 ); this will happen $50% of the time due to statistical fluctuations in the background when no hard-band counts are recorded. These catalogs will therefore include a higher fraction of steep-spectrum sources.
Completeness at our follow-up magnitude limits varies with source class and redshift range. The procedures we use to classify sources depend on specific lines, so that the redshift and R magnitude ranges over which we can properly identify sources depend on the source type. BLAGNs are relatively easy to identify even at our typical follow-up limit of R ¼ 23 24, since their broad lines constitute a significant fraction of the total R band luminosity. NLAGNs, ELGs, and ALGs are all more challenging to identify at the faint end, since their typical line-to-continuum ratios are smaller. The ELGs, which are identified only from nebular lines such as [O ii] k3727, [O iii] k5007, etc., have a large ''redshift desert'' from z $ 1:4 to 2.2, where the [O ii] k3727 has shifted into the IR and Ly has yet to shift into the optical from the UV. Our 39 sources with continuumonly emission have X-ray and optical properties consistent with the notion that they are ELGs in the redshift desert (x 7.5.2). For most ELGs, the optical counterparts are roughly consistent with L Ã host galaxies and thus their R-band magnitude increases predictably with redshift (see x 10.2), unlike BLAGNs, for example, where the optical luminosity is dominated by AGN emission and thus R is related to L X . Thus, there are likely many more ELGs at higher redshifts that we have not spectroscopically followed up due to faint R-band counterparts; the ELGs we do identify at z k 1 typically have little continuum emission.
Since we use two different instruments for spectroscopy, we have investigated the extent to which their different quantum efficiencies as a function of wavelength may have affected source identification. The blue arm of LRIS (LRIS-B) has good sensitivity further into the near-UV than does the blue side of DEIMOS. There was one case where we had both a DEIMOS spectrum and an LRIS spectrum of a source, which suggested different classifications: the DEIMOS spectrum showed only ELG lines, while the LRIS spectrum had a broad Mg ii k2800 line on the blue side, which led to the final classification as a BLAGN. This seems to be an isolated case in our sample, although there are few sources for which we have both LRIS and DEIMOS coverage.
We checked the statistics of the sources we identified with these two instruments, ignoring the Doublespec data from the Palomar 200 inch telescope since it only comprises 2% of the sample and includes only bright sources. We find no significant difference in classification statistics between the 137 sources classified by DEIMOS and the 280 sources classified by LRIS. With DEIMOS, we find 48:9% AE 6:0% (67) BLAGNs, while in the LRIS spectra, 48:2% AE 4:1% (135) are BLAGNs; DEIMOS and LRIS identify 40:1% AE 5:4% (55 sources) and 37:5% AE 3:7% (105) ELGs, respectively. Both instruments classify a small number of targets as ALGs (both <2%) and find a small number of stars ($3%-5%).
The only marginal difference we find is in the rate of identifying NLAGNs. Using LRIS, we identify 26/280 such sources (9:3% AE 1:8%), while with DEIMOS we find only 6/137 sources (4:4% AE 1:8%). The NLAGNs DEIMOS may be missing would be classified as ELGs. This difference probably results from the superior LRIS-B sensitivity, which allows faint, narrow, highionization UV lines such as C iii] k1909 or C iv k1549 to be detected at observed wavelengths below '5000 8, enabling LRIS to properly identify NLAGNs in the redshift range 1 P z P 2. Also, the [ Ne v] k3426 line does not shift into the band covered by DEIMOS until z $ 0:3 0:4, and as a consequence, we should also expect more low-z NLAGNs with LRIS. These trends are seen in the data: of the six NLAGNs identified with DEIMOS, only one has 1 < z < 2, a source identified by its [Ne v] k3426 line at z ¼ 1:28. There are no DEIMOS-identified NLAGNs below z ¼ 0:8, and half of the sources are found at z > 2. LRIS, on the other hand, identifies eight (31% of its) NLAGNs at 1 < z < 2 and another eight at z P 0:5. Figure 18 gives an indication of our spectroscopic completeness (defined as the fraction of spectroscopically identified sources as compared to the number of 2-10 keV SEXSI sources) as a function of several quantities: 2-10 keV flux, R magnitude, log ( f X /f o ), and HR. Chandra targets that were eliminated from the X-ray catalog (e.g., nearby galaxies, quasars, extended target cluster emission; see Paper I) are not considered SEXSI sources, while X-ray point sources near target clusters are included in the catalog. To best illustrate the selection effects, separate from incompleteness due to lack of follow-up, we plot data only from the 17 fields where we have a substantial fraction of spectroscopically identified sources (see Table 1 ). All fields were included in this subset if they had 50% completeness; we added six fields that have <50% completeness when a high fraction of R < 24 sources are identified. When considering only photometrically identified R < 24 sources, the fraction of spectroscopically identified sources ranges from 67% to 100%. These R < 24 completeness numbers depend on the particular R limit of each field since some imaging does not reach R ¼ 24 (see Paper II). These 17 fields contain 725 2-10 keV SEXSI sources and 375 (52%) spectroscopically identified sources (86% of all spectroscopic IDs presented in this article). The fields contain 445 photometrically identified R < 24 counterparts (84% of the photometrically identified R < 24 sources in these fields have spectroscopic IDs). Figure 18 shows histograms of all 725 X-ray sources from these fields (open histograms), sources with optical spectroscopic z and class (black histograms), and sources with optical followup but continuum only, no z or class (gray histograms). The hatched histograms show sources with R > R limit .
The first plot of Figure 18 shows that the spectroscopic completeness in 2-10 keV flux is relatively even, 45%-70% complete for 10 À13:5 ergs cm À2 s À1 < f 2 10 keV < 10 À15 ergs cm À2 s À1 , where the majority of the sources lie. The last plot shows that the distribution of spectroscopic identifications in HR is $40%-65% for the majority of sources, with 80%-100% identification rates for the softest bins. The middle two plots show that, as expected, the fraction classified decreases toward fainter R magnitudes, from 80% near 19 P R P 22 to $30% at 23 < R < 24 (note that this bin has the highest number of sources). The third plot illustrates the distribution in log ( f X /f o ). The identification rate again is near 80% for low log ( f X /f o ) and then falls to <40% for log ( f X /f o ) > 0:5, which is expected due to the difficulty identifying sources at faint optical fluxes. Figure 14 shows scatter plots of HR versus R magnitude for five redshift bins. As discussed above, the average HR becomes smaller as redshift increases since at higher redshift the HR is less sensitive to changes in N H . The first three boxes (z < 1:5) contain the majority of the open circles (non-BL sources) due to the large ELG population. The correlation between ELG R magnitude and z is apparent; for z < 0:5 the majority of non-BL sources range across 16 P R P 22, while for 0:5 < z < 1 the spread shifts to 20 P R P 24 and for 1 < z < 1:5 the sources are almost all found at R > 22. The non-BL sources at z > 1:5 (all NLAGNs) on average have R > 22. The BLAGNs ( filled circles) lie predominantly at low HRs with a spread in R magnitude; some are optically bright even at high-z (typical of unobscured quasars/ AGNs).
GLOBAL CHARACTERISTICS OF THE SAMPLE AND COMPARISON WITH OTHER SURVEYS
Redshift Distribution
The SEXSI sample confirms several of the basic conclusions of other survey work. First, as can be seen in Figure 1 , very few low-redshift AGNs have high rest-frame X-ray luminosities. Only 22/203 (11%) of sources with z < 1, and 1/65 (1.5%) with z < 0:5, have unobscured L X ! 10 44 ergs s À1 . The difference in survey volume cannot alone explain this trend. Of the highluminosity z < 1 sources, the majority (65%) are BLAGNs. Even accounting for the smaller volume surveyed at low redshift, if the X-ray to bolometric luminosity of this sample is typical of AGNs (if there is not an uncharacteristically high fraction of the accretion luminosity emitted at longer wavelengths), then this reflects a dearth of high-mass, high-accretionrate sources at low redshift. This was hinted at in the deep surveys (Barger et al. 2001) , albeit from small survey volumes. Steffen et al. (2004) found this effect in the 0.4 deg 2 CLASXS survey, and we confirm it here with SEXSI, which samples the high-luminosity, Fig. 18 .-Histograms of f 2-10 keV , R, log ( f X /f o ), and HR from 17 fields where we have extensive spectral coverage. Each panel shows a histogram of all SEXSI 2-10 keV sources from these fields. Sources with a spectroscopic redshift and classification are filled with black, and sources with spectra that show continuum only are shaded in gray. The hatched part of each histogram indicates sources with no photometrically identified optical counterpart (R > R limit ). For the R magnitude and f X /f o plot, the R magnitude plotted is R limit . Sources with no shading or hatch marks have optical photometric IDs but no spectroscopic follow-up.
low-z population with a high degree of completeness over $2 deg 2 . Figure 19 shows the source redshift distributions found by SEXSI, ChaMP (Silverman et al. 2005) , CLASXS , CYDER (Treister et al. 2005) , and HELLAS2XMM (Fiore et al. 2003) . Broad-lined AGNs are shown by filled histograms, while non-broad-lined sources are left unshaded. To provide the best comparison to our sample of hard-band-selected sources, we have eliminated sources from CLASXS and CYDER that have significant soft or broadband detections, but where the hard flux is determined from a small number of counts (S/N < 2) and should therefore be considered an upper limit. To obtain similar hard-band detection significance to SEXSI, we impose a cut at f 2 10 keV < 2 ; 10 À15 ergs cm À2 s À1 , removing approximately 50 sources from the CLASXS sample. CLASXS reaches a similar magnitude limit for spectroscopy as SEXSI. We adopt the ChaMP hard sample from Silverman et al. (2005) that includes Chandra sources selected to have S/N > 2 in the 2.5-8 keV band. ChaMP obtained optical spectroscopic classifications for 44% (220 sources) of their sample of 497 hard-band Chandra sources, primarily for sources with counterparts having R < 22.
All the surveys demonstrate that the BLAGN population peaks at higher redshift than the sample as a whole. NLAGNs and ELGs peak at z < 1 in all samples and show rapid evolution up to z $ 0:7. It should be noted that for z k 1, incompleteness due to the faintness of optical counterparts is a significant factor, so the decline in source density above this redshift is likely an artifact of the spectroscopic survey depth. As can be seen from the second panel of Figure 14 , almost all SEXSI non-BLAGN sources above z ¼ 1 have 20 < R < 24, with half above R ¼ 22, so that our survey limit of R ¼ 23 24 implies we are increasingly incomplete above this redshift. ChaMP's shallower spectroscopic magnitude cutoff (R P 22) results in the sharper redshift cutoff of the ChaMP non-BLAGN population compared to SEXSI (ChaMP finds no non-BLAGNs above z ¼ 0:8, whereas the SEXSI NLAGNs spread to above z ¼ 3 and ELGs/ALGs to z % 1:5). SEXSI, CYDER, and CLASXS, with similar survey depths for spectroscopy, find similar redshift distributions.
The ChaMP BLAGN z-distribution is broader and flatter than that of SEXSI, with a larger fraction of broad-lined sources at z > 2. Again, this is largely a result of selection effects. The ChaMP X-ray source population is on average softer than ours, due to the fact that they select sources from full-band images and include any source with a hard-band S/N ! 2. Combined with the predominance of BLAGNs in the z > 1, R < 21 sample (see Fig. 7 ), this results in a larger relative fraction of BLAGNs.
In addition, we note that ChaMP finds a significantly larger fraction of ALGs (7%). This is simply a matter of nomenclature. They classify as ALGs sources with absorption lines and a D4000 break whether or not they exhibit weak emission lines. Our ALGs are strictly sources in which only absorption features are detected. Since 50% of our 168 ELGs do show absorption features, our sample would contain more ALGs than ChaMP if we adopted their definition; our greater ability to detect weak lines explains any discrepancy.
Obscured Sources
To explore the fraction of obscured sources, we split our sample at log N H ¼ 22. Figure 20 shows the fraction of obscured sources (log N H > 22) as a function of unobscured 2-10 keV flux (Silverman et al. 2005) , CLASXS , CYDER ( Treister et al. 2005) , and HELLAS2XMM ( Fiore et al. 2003) . Broad-lined AGNs are represented by filled histograms, while non-broad-lined sources are left unshaded. We plot only hard-band-selected sources; to this end we have eliminated sources with f 2 -10 keV < 2 ; 10 À15 ergs cm À2 s À1 . See x 9.1 for details.
(fluxes corrected for intrinsic N H obscuration) for spectroscopically identified sources from SEXSI ( filled circles), GOODS CDF-N (triangles; E. Treister 2005, private communication) , and ChaMP (diamonds; Silverman et al. 2005) . The data points are calculated using the survey catalogs, binned into flux ranges shown by the vertical dashed lines at the bottom of the plot. Each SEXSI, ChaMP, and GOODS CDF-N data point is offset slightly along the x-axis for clarity, and the number of sources in each bin is indicated at the bottom. Both SEXSI and ChaMP N H values are calculated using X-ray spectral fitting, which also provides individual (asymmetric) errors for each column density. We would like to calculate a fraction of obscured sources and its associated error taking into account both the individual N H errors from the spectral fits and Poisson counting statistics. To calculate the fraction of obscured sources for each flux bin, we first generate, for each individual source in that flux bin, a Monte Carlo distribution of 1000 N H values. To account for the asymmetric error bars provided by the spectral fitting, we generate two Gaussian distributions, one with a standard deviation equal to + and one with a standard deviation equal to À . The two distributions are then patched together to make a single, asymmetric Gaussian distribution. ChaMP reports 90% confidence error bars instead of 1 , as SEXSI does, so we estimate that the ChaMP is equal to 1/1.65 times the 90% confidence limit. Because the purpose of this exercise is to calculate a fraction of sources above and below log N H ¼ 22, we do not need to take into account N H values in these distributions that, for example, fall below 0 or are otherwise unphysical. By construction, each distribution has 500 N H values above and below the best-fit value.
We then use the Monte Carlo N H values to calculate the mean and standard deviation of obscured fractions ( log N H > 22) in each flux bin. These are plotted in Figures 20 and 21 . The plotted error bars are the 1 errors that result from adding the standard deviation described above in quadrature with Poisson counting error ( ffiffiffiffi N p /N , where N is the number of sources in each bin). For many sources, the column density and associated errors constrain the source to lie either solidly above or below log N H ¼ 22; thus the individual N H errors contribute negligibly to the uncertainty in the fraction of obscured sources; the errors from the Poisson counting statistics strongly dominate the overall error bars.
The GOODS CDF-N sources are calculated from hardness ratios and thus do not have similar errors from the fits. For these sources we simply calculate a fraction of obscured sources by counting the number with log N H > 22 in each bin and dividing by the number of sources in that bin. The errors presented are solely from Poisson counting statistics, which provide an adequate comparison since the counting errors dominate in the SEXSI and ChaMP calculation.
In Figure 20 the SEXSI data show an obscured fraction consistent with $0.5 for all flux ranges, with a marginally significant decrease with increasing flux. In the second through fourth bins, which include sources from 3 ; 10 À15 to 3 ; 10 À14 ergs cm
, the range over which the 2-10 keV log N log S changes slope, there are 314 SEXSI sources, providing a tight constraint on the obscured fraction. All three of these fractions fall between 0.5 and 0.6.
The GOODS CDF-N data shows a higher fraction of obscured sources, although most of the flux bins contain few sources (since the majority of GOODS sources fall below our flux limit) and thus have large errors. Since GOODS uses hardness ratios to calculate their N H values, we explored the difference between the SEXSI N H values when calculated as described using the XSPEC fits and when using the HR. Both methods are described in more detail in x 5. Figure 21 shows the fraction of obscured SEXSI sources calculated using absorbed (observed) 2-10 keV fluxes. The black filled circles are calculated using the method described above, with the N H values from the spectral fits. The lighter gray circles show the fraction of obscured sources when we use N H values calculated from HRs. There is an obvious difference: the HR-calculated fractions of obscured sources are consistently higher, across the entire flux range. In the bin from $3 ; 10 À15 to 1 ; 10 À14 ergs cm À2 s À1 , where we have 149 sources, the two values are not even consistent to within 1 . Silverman et al. 2005) . The data points are calculated using the available catalogs, binned into flux ranges shown by the vertical dashed lines at the bottom of the plot. The errors on the GOODS CDF-N fractions are 1 , calculated from Poisson counting statistics, while the SEXSI and ChaMP error bars incorporate the individual N H error bars from the spectral fits in addition (see x 9.2 for details). The numbers printed near the bottom of each bin show the number of sources in each bin for each survey. Data points are offset slightly along the x-axis for clarity. The GOODS CDF-N data lack sources in the highest flux bin, so we omit the data point at $2 ; 10 À13 ergs cm À2 s
À1
. Conversely, ChaMP has only two sources below $3 ; 10 À15 ergs cm À2 s À1 and we omit the lowest flux data point. This discrepancy arises mainly from sources with the lowest column densities. For sources with a significant (k5 ; 10 21 cm À2 ) column density from the X-ray spectral fit, the N H values from the two methods are typically consistent within errors. The large discrepancy arises from sources where the XSPEC fit finds no significant obscuration (''<'' in the catalog), although the 1 + high value does include significant obscuration (even log N H > 22) in some cases; see Figure 17 . For such sources, the HRcalculated value is often >10 22 cm À2 . This difference seems to result from details of the calculation. For example, a source with many counts near 0.3 keV will affect the XSPEC fit differently than the HR-based N H calculation. To calculate HR, as described in more detail in Paper I, we extract counts from 0.3 to 2.1 keVand from 2.1 to 7 keV and transform each value using the appropriate exposure map into the standard band (0.5-2 and 2-10 keV) fluxes. Our exposure maps correction assumes À ¼ 1:5. We then use these fluxes to calculate the N H values. Thus, a source with many counts near 0.3 keV but fewer at 2 keV will result in an increased flux for the entire 0.5-2 keV band, while in the X-ray spectral fit we know that those counts are actually at 0.3 keV. The HR -based N H values will have large individual errors, and these are not taken into account on the plots. Thus, the discrepancy of the fraction of obscured sources in Figure 20 is not wholly unexpected.
The ChaMP data show consistently smaller fractions of obscured sources in all flux ranges, although the discrepancy is highly significant only for the flux bin from $3 ; 10 À15 to 1 ; 10 À14 ergs cm À2 s À1 . The lower obscured fractions in ChaMP results from the predominance of BLAGNs, which, as described above, arises from the brighter magnitude limit of their spectroscopic follow-up. As a population, the BLAGNs have lower obscuration than the NLAGNs and ELGs. This selection effect is illustrated in Figures 8 and 13 . From our sample, 79% of BLAGNs have R < 22 and 52% have R < 21. Combining these with the N H histogram split by source type, one can see that a brighter optical spectroscopic follow-up limit will cause an N H distribution with fewer obscured sources. Not only will there be more BLAGNs compared to other source types, but of the BLAGNs found, a higher fraction are unobscured sources brighter in R. Figure 22 shows the fraction of obscured sources as a function of unobscured luminosity for sources with spectroscopic redshifts. The luminosities are calculated using unobscured fluxes and the calculation of each fraction and associated error are determined as described for Figure 20 . The SEXSI sample ( filled circles) shows a constant fraction of obscured sources of $0.5. The difference with ChaMP can once again be explained by the difference in spectroscopic follow-up depth. SEXSI's most obscured sources tend to be NLAGNs and ELGs (see Fig. 12 ).
Of the total sample of NLAGNs, 26/32 (81%) are obscured (N H > 10 22 cm À2 ), and of those with the highest luminosities (L X > 10 44 ergs s À1 ), all 15 (100%) are obscured. Of the more numerous ELGs, 119/162 (73% AE 7%) are obscured. For the quasar-luminosity ELGs, 11/13 (85%) are obscured. These numbers are both consistent with the obscured fraction of NLAGNs. These sources make up about half of the total SEXSI AGN sample, and thus they contribute heavily to the obscured fractions seen in Figure 22 . They have median magnitudes of R k 22; following up brighter sources only misses most of these lowluminosity, obscured AGNs.
Obscured Sources with Quasar Luminosities
According to unified AGN models (Antonucci 1993) , hard X-ray surveys should find significant numbers of type 2 quasars (e.g., quasars viewed edge-on, through significant amounts of absorbing material). These will be identified as X-ray sources with large N H , L X k10 44 ergs s À1 , and with narrow-lined optical counterparts. Confirming candidate type 2 quasars is, however, difficult. The two Chandra deep fields have found 14 narrowlined sources with quasar X-ray luminosities (Norman et al. 2002; Barger et al. 2003; Dawson et al. 2003; Szokoly et al. 2004) . Of these, only Dawson et al. (2003) has published an infrared spectrum confirming that lines, such as H, that are redshifted out of the optical, are narrow.
In the SEXSI survey we find 17 sources with unobscured rest-frame luminosities above 10 44 ergs s À1 that we classify as NLAGNs, and 16 that we classify as ELGs. Of these 33 sources, 32 (97%) have N H > 10 22 cm À2 . Nine of these, all NLAGNs, have z > 2. This z > 2 type 2 quasar density is roughly consistent with the 1-2 type 2 quasars per deep Chandra field predicted by Stern et al. (2002b) , although it is unlikely that all of our candidates are true type 2 quasars (e.g., see Halpern et al. 1999; Stern et al. 2002a ). We note that by comparison to our 33 narrowlined quasars, ChaMP finds no luminous, narrow-lined quasars. This difference is mainly attributable to its shallower spectroscopic coverage. Of our narrow-lined quasars, only five have 21 < R < 22 while the rest have R > 22, and in fact most NLAGN quasars have R > 23.
THE NATURE OF THE EMISSION-LINE GALAXIES
SEXSI has identified a substantial population of X-rayluminous (10 41 -10 44 ergs s
À1
) sources with optical spectra lacking both high-ionization lines and evidence for a nonstellar continuum. Such sources, with typical redshifts z < 1, are found in most Chandra and XMM surveys, in particular in the deep fields (see Brandt & Hasinger 2005 and references therein). The nature of this population is somewhat uncertain. Moran et al. (2002) suggest that most are akin to Seyfert galaxies where dilution by the host-galaxy light hinders detection of the high-ionization lines. In some cases, these high-ionization lines may also be weak due to partial obscuration. Some ELGs, however, have optical spectra of high S/N, implying that the AGN signatures are extremely weak or absent . A number of suggestions as to the nature of these sources have been made. At the low-luminosity end of the distribution, some may be powered by starburst activity; Yuan & Narayan (2004) suggest that some may be AGNs with radiatively inefficient accretion flows. Alternatively, they may be AGNs that are entirely obscured (over 4 sr) so that ionizing photons cannot escape the nuclear region (Matt 2002) . A few may also be BL Lac objects (Brusa et al. 2003) .
In this section we discuss constraints that we can place on the SEXSI sample of ELGs.
10.1. Low-Luminosity ELGs: Powered by Star Formation?
Starburst galaxies exhibit low-ionization, narrow emission lines and produce significant hard X-ray fluxes, and so must be considered as potential contributors to the low-luminosity end of our ELG population. Their X-ray emission arises from a combination of hot gas heated in supernova remnant shocks and the population of high-mass X-ray binaries whose compact components are produced in these supernovae. Starburst galaxy radio emission is predominantly synchrotron emission from cosmic rays accelerated in these same remnants; since the galaxy residence time for the cosmic rays is comparable to the lifetime of the X-ray binary population, the X-ray and radio luminosities are correlated ( Ranalli et al. 2003) . The most luminous local starburst is NGC 3256; detailed spectral analysis by Moran et al. (1999) of this galaxy showed that it has a 2-10 keV X-ray luminosity of 2:5 ; 10 41 ergs s À1 , produced by a star formation rate of $40 M yr
. Helfand & Moran (2001) use the radio source log N log S relation in conjunction with the specific X-ray luminosity per O star and the ratio of radio to X-ray luminosities in starbursts to predict a surface density for 2-10 keV X-ray sources attributable to starburst galaxies of 2.2 deg À2 at the SEXSI flux threshold of 2 ; 10 À15 ergs cm À2 s À1 . More recent work by Ranalli et al. (2003) , Grimm et al. (2003) , and Gilfanov et al. (2004) explicitly use 2-10 keV luminosity as a star formation rate indicator and reach similar conclusions. With a total sample of 37 local star-forming galaxies, NGC 3256 remains the most luminous, although two of six candidate star-forming galaxies selected by Ranalli et al. (2003) . Folding these higher predicted densities with our areal coverage curve from Paper I predicts that we should have 1-3 such objects in our 2 deg 2 sample of hard X-ray sources.
A total of 11 ELGs in our sample have hard X-ray luminosities L X < 10 42 ergs s À1 , and another 11 have 10 42 ergs s À1 < L X < 10 42:5 ergs s À1 (this upper limit would imply a star formation rate of $600 M yr À1 according to the Ranalli et al. [2003] calibration). We examined radio images for all 22 galaxies from the FIRST (Becker et al. 1995) and NVSS (Condon et al. 1998) surveys. Of the 17 sources that fell within the FIRST survey limits, 15 have upper limits of f 20 cm < 0:75 mJy and one (in a slightly noisy field) has a limit of $1 mJy. The final source, J170423.0+514321, is coincident with a bright (17 mJy) barely resolved double (or core-jet) source, clearly marking it as an AGN. For the five sources appearing only in the NVSS, four have upper limits of 1.5-2 mJy, while the fifth, J030532.6+034301, is coincident with a subthreshold source with a flux density of a little over 2 mJy (although a slight positional offset suggests the possibility of a chance coincidence).
When plotted on the L X -L r correlation plot of Ranalli et al. (2003) , both the two possible detections described above and the upper limits place galaxies factors of 3-10 above the correlation (i.e., they are too X-ray bright for their radio luminosities-or upper limits thereon-to be starburst galaxies). A few of the ELGs with L X > 10 42:5 ergs s À1 are also coincident with weak radio sources. However, their X-ray luminosities fall more than an order of magnitude above the Ranalli et al. (2003) L X /L r correlation for starbursts. Thus, consistent with the expectations of the starburst surface density described above, we conclude that few if any of the ELGs in our sample have X-ray luminosities dominated by star formation; essentially all must be powered by accretion.
Nonstellar Emission
The hypothesis that ELGs are dominated in the optical by galaxy light rather than nonstellar emission can be tested to some degree by plotting log ( f X /f o ) as a function of log (L 2 10 keV ) (Fiore et al. 2003) . Figure 23 shows this for BLAGNs (top panel ) and sources that lack broad emission lines (bottom panel) for the SEXSI sample, together with sources from HELLAS2XMM and CDF-N. The BLAGNs, clearly dominated by accretion luminosity, are clustered at high luminosity, whereas the non-BLAGN sources show a correlation between log ( f X /f o ) and log (L 2 10 keV ). Fiore et al. (2003) argue that the correlation between the two quantities indicates that the optical light is largely dominated by $L Ã host galaxy light in the non-broad-lined sources, approximately independent of AGN luminosity. This is seen by the relatively small (1 decade) scatter in optical flux seen over a large range (4 decades) in X-ray flux. This correlation is due to a relationship in R-z that is independent of L X ; Figure 7 , the R-z plot , shows that the R magnitude of the ELGs (triangles) varies predictably with z (with some scatter). Bauer et al. (2004) show that this log ( f X /f o ) L X relationship does not hold for R k 24, the optical brightness at which the R-z track of Fiore et al. (2003) and simple galactic evolution tracks begin to differ noticeably. Figure 24 plots the Fiore et al. (2003) correlation for NLAGNs and ELGs separately. The ELGs generally fall on the best-fit line from Fiore et al. (2003) , but the NLAGNs tend to fall below the line. This suggests that NLAGNs have brighter X-ray-luminositynormalized optical magnitudes than do ELGs. This would be consistent with NLAGNs having a smaller fraction of their AGN optical emission obscured from view. Again, this result is not unexpected, as Figure 7 shows that NLAGNs do not have the same R-z relationship as ELGs; instead, many of the NLAGNs have redshifts much higher than would be expected if their R magnitude were simply dominated by L Ã galaxy light. Figure 24 also suggests that searching only the highest log ( f X /f o ) sources for type 2 quasars, as suggested by Fiore et al. (2003) , will miss some of the highest luminosity NLAGNs accessible via optical spectroscopy with current telescopes.
Search for Faint High-Ionization Lines
In this section we discuss difficulties in detecting weak highionization lines over the SEXSI redshift range, and investigate to what extent narrow-line AGN signatures may be present, but not detected in individual spectra. In addition, we ask whether significant numbers of BLAGNs could be identified as ELGs due to host-galaxy dilution.
Dilution of AGN light by emission from the host galaxy, and the resulting difficulty in detecting weak high-ionization lines, is certainly an important factor in optically classifying the population of ELGs. Moran et al. (2002) obtained wide-slit integrated spectra (including both the nuclear region and the galaxy) of wellstudied, nearby Seyfert 2 galaxies to mimic observations of distant sources and found that 11 of 18 galaxies would not be considered Seyfert 2 galaxies based on their integrated spectra: the nuclear emission lines had diminished flux compared to the stellar lines, so that the line-flux ratios (e.g., [N ii] k6583/H, [O iii] k5007/H ) were consistent with the values observed in H ii regions or starburst galaxies, not with those of Seyfert 2 galaxies. These sources were all at low redshift, so that optical spectroscopy covers a different observed wavelength range than is the case for the large majority of our objects; these line-flux ratio diagnostics are not available for most of our sources.
SEXSI classifies ELGs based on failure to detect broad or narrow high-ionization lines, rather than on quantitative lineflux ratio measurements. Here we explore the line-detection statistics as a qualitative indicator of line-flux ratios and source class diagnostic. The relatively broad redshift range and significant stellar continuum makes H difficult to detect; we identify it in only 21% of 113 ELGs with appropriate wavelength coverage (Table 4 ). In two-thirds of the 103 lower z ELGs we do detect [O iii] k5007. High [O iii] k5007/H ratios are found in Seyfert 2 spectra but also in H ii region-like galaxy spectra; without another line ratio such as [N ii] k6583/H or S ii (k6716 + k6731)/H we are unable to securely classify the optical spectrum as a NLAGN. We find that 151 ELG spectra include [Ne iii] k3869 coverage, but only 6% show the emission line. Strong [Ne iii] k3869 is also found in Seyfert 2 spectra, but again multiple line ratios are needed to secure the Seyfert 2 classification. [Ne iii] k3869 is a weaker line in Seyfert 2 spectra and was shown to be easily erased by dilution by Moran et al. (2002) ; thus, the low detection rate of [ Ne iii] k3869 is not constraining.
The line that primarily allows us to identify a source as a NLAGN rather than an ELG over much of our redshift range is [Ne v] k3426. This line is redshifted into the optical window over the redshift range 0:1 P z P 1:8, the range within which most of the ELGs in our sample lie. The other typical highionization UV lines do not shift into the optical until z $ 1:1 (C iii] k1909) and z $ 1:6 (C iv k1549). Thus, it is detection of [Ne v] k3426, or the lack thereof, that most often places a source in the NLAGN or ELG subsample.
As shown in log (L 2 -10 keV ) for SEXSI BLAGNs (top panel ) and sources that lack broad emission lines in their optical spectrum, including SEXSI NLAGNs, ELGs, and ALGs as well as the HELLAS2XMM 1 degree field ( Fiore et al. 2003 ) and the CDF-N 2 Ms sample ( Barger et al. 2003) . The objects that lack broad lines show a correlation between log ( f X /f o ) and log (L 2 -10 keV ), which would be expected were the optical photometry dominated by galactic light (see x 7.3) as opposed to emission from the AGN. The BLAGNs do not show the correlation. The line shown in both panels is a linear regression to the data of Fiore et al. (2003) . [See the electronic edition of the Supplement for a color version of this figure. ] In contrast, we conclude that few BLAGNs are classified as ELGs due to finite wavelength coverage; 89% of our BLAGNs with wavelength coverage of the Mg ii k2800 line do show broad Mg ii k2800 emission. Mg ii k2800 shifts into the optical near z $ 0:4; thus the Mg ii k2800 line is accessible in the majority of the ELG spectra but broad emission is not detected. Since the Mg ii k2800 detection rate is so high, we conclude that BLAGNs are not easily misclassified as ELGs, even at z P 1, when the broad, high-ionization lines farther in the UV (e.g., C iii] k1909, C iv k1549) do not lie in our spectral range. A note of caution is in order, however; Glikman et al. (2004) have shown that dust-reddened quasars that exhibit only narrow lines in their optical spectra can have broad Paschen lines in the near-IR.
Our basic conclusion is that many of the ELGs may be classified as NLAGNs in higher S/N spectra and/or with wider wavelength coverage, but that few are broad-lined sources that we have misclassified. This conclusion is consistent with the N H distribution of the ELGs (85% of which have N H > 10 22 cm À2 ). To further test this hypothesis we have stacked a group of ELG optical spectra to increase the S/N, searching for [ Ne v] k3426 emission that is the hallmark of NLAGNs over much of our redshift range. Figure 25 presents the spectrum created by stacking 21 ELG spectra obtained with LRIS on the Keck I Telescope. Sources from our 2002 March and June observations were used such that the spectra were obtained with the same spectrometer configuration. Of these spectra, we chose 21 sources with 0:7 < z < 1:2. This redshift range ensures that the [Ne v] k3426 emission line will fall on LRIS-R from 5800 to 7500 8 (observed frame). The stacking procedure used standard stacking commands in IRAF. First each spectrum is shifted to its rest frame using dopcor and then these spectra are combined with scombine using median weighting. The weights of each spectrum were close to 0.05 as would be expected for equal weighting: no single individual bright spectrum dominated the stacked spectrum.
The stacked spectrum shows the features typical in individual ELGs at these wavelengths: the strong [O ii] k3727 emission line, the Ca H and K kk3934, 3968 absorption lines, and the D4000 continuum break. The stacked spectrum also shows additional absorption features such as H10 k3798, H9 k3835, and H k3889. [ Ne iii] k3869 emission, which is seen in only 6% of the ELG spectra, is well detected in the stacked spectrum. Most important, however, is the detection of [ Ne v] k3426. This emission is produced by highly ionized Ne, confirming the presence of a strong AGN X-ray ionizing continuum and consistent with the idea that our ELG population contains a significant fraction of NLAGNs.
11. SOURCES ASSOCIATED WITH TARGET AND NONTARGET GALAXY CLUSTERS Few cluster galaxies have been determined to have obvious AGN signatures; in this section we explore the population of spectroscopically identified SEXSI AGNs associated with known galaxy clusters. The pre-Chandra best estimate was that 1% of cluster galaxies host AGNs (Dressler & Gunn 1983) . This estimate came from laborious optical spectroscopic studies of galaxies. Chandra's unprecedented angular resolution in the 2-10 keV band allows identification of X-ray emitting galaxies that appear in images near the cluster center. While some of these sources will be unassociated AGNs, searching these sources for cluster-member AGNs is much more efficient than searching in the optical for AGN signatures, since the optical source density is high compared to the X-ray source density; furthermore, as we have discussed throughout this paper, many of the X-ray sources assumed to be AGNs from their high X-ray luminosities will have no obvious optical indication of nuclear activity. Martini et al. (2002) obtained spectra of the optically bright (R < 20) counterparts to 2-10 keV Chandra sources near A2104, a well-studied z ¼ 0:154 cluster, and found that at least 5% of the cluster galaxies (6 sources) had X-ray fluxes consistent with AGN activity, while only $1% showed AGN activity in the optical in agreement with the earlier estimates derived via optical surveys. We explore this finding further here using our larger sample of cluster X-ray sources.
Target Clusters
Of the SEXSI fields, 15 (56%) have galaxy clusters as targets. Three of these are nearby clusters (z ¼ 0:014 0:045), two are at 0:18 < z < 0:22, and the rest are at z > 0:43. In Paper I we flagged sources when they fell within 1 comoving Mpc of the cluster center as projected on the sky. The area associated with this 1 Mpc radius region and the sources within the area (the flagged sources) were excluded from our log N log S calculation to avoid biasing our background sample. The SEXSI spectroscopic follow-up, however, establishes source redshifts, enabling the determination of cluster membership. Table 5 lists the SEXSI cluster fields and details the spectroscopic completeness among cluster-flagged sources and the spectroscopically identified X-ray emitting cluster members.
Of the three nearby clusters for which the 1 Mpc radius covered more than the entire Chandra field of view, we have spectra for 43 of the 103 sources, and none are at the cluster redshift. This result is likely a consequence our spectroscopic follow-up strategy, which skipped the brightest sources (likely cluster members) to focus on background sources.
Of the 12 higher z cluster fields, we have taken 41 spectra of sources that fall near the cluster in our image and have discovered that 10 of the flagged sources are at the target cluster redshift (see Table 5 ). Of these 10, only three show high-ionization optical emission lines characteristic of active galaxies, although all 10 have 2-10 keV luminosities of L X k 10 43 ergs s À1 , suggesting an active nucleus. Of the 10 confirmed members, the BLAGNs have luminosities of log L X ¼ 43:3, 43.8, and 44.5 with obscuring column densities of N H < 10 21:2 , 0, and 10 21.5 cm À2 , still short of 3 ) that the AGN cluster-member sample has fewer BLAGNs than does the background sample.
SUMMARY
We have presented a sample of 477 spectra of 2-10 keV Chandra sources. Of our 438 spectroscopically identified sources with counterpart magnitudes R P 24, we confirm with high significance a number of results found in other surveys. We find that few AGNs at z < 1 have high rest-frame X-ray luminosities, reflecting a dearth of high-mass, high-accretion-rate sources at low redshift. In addition, our sample of broad-lined AGNs peaks at significantly higher redshift (z > 1) than do sources that we identify as emission-line galaxies. We find that 50% of our sources show significant obscuration, with N H > 10 22 cm À2 , independent of intrinsic luminosity. We have identified nine narrow-lined AGNs with z > 2 having quasar luminosities (L X > 10 44 ergs s À1 ). This is consistent with predictions based on unified AGN models.
We have investigated in some detail the nature of the large sample of 168 sources that we classify as emission-line galaxies. These X-ray-luminous objects (most with L X > 10 42 ergs s À1 ) have optical spectra lacking both high-ionization lines and evidence for nonstellar continuum. We conclude that few of these sources, even at the low-luminosity end, can be powered by starburst activity. By stacking 21 spectra for sources in a similar redshift range in order to increase the S/N, we are able to identify [ Ne v] k3426 emission, a clear signature of AGN activity. This demonstrates that the majority of these sources are Seyfert 2 galaxies, where the high-ionization lines are diluted by stellar emission and/or extincted by dust.
